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DETAILED ACTION 
Applicant's Response 

Acknowledged is the applicant's request for continued examination received on September 2, 2008, and the 
supplemental amendment received on September 16, 2008. 
The applicant contends: 

(1) Since the casings of the applicant's invention are insulative, the air in the passageway retains its thermal 
properties without modification of the operating conditions of the individual processing units. 

(2) The claim amendments reciting the upward flow of air overcome the teachings of the previously cited prior 

art. 

In response: 

(1) It should be noted that the applicant's claims do not require the feature of insulative casings or the property of 
controlling air temperature without modifying the operating conditions of the individual processing units, but 
merely recite "plural process units housed in a casing" and air having "controlled" thermal properties. 

Masao's processing xmits are clearly bounded by the structures of casings, and since the air flows through 
processing units capable of performing heating and cooling operations, the air within the apparatus of Masao is thus 
"controlled." 

(2) The examiner agrees that the claim amendments drawn to the direction of airflow overcome the previous 
rejections. However, upon further search and consideration, a new rejection, reliant upon a disclosure (Kuwabara) 
elaborating the technique of flowing air upwards within a processing tower, is submitted. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness rejections set forth in 

this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 1, 8-12, 30 are rejected under 35 U.S.C. 103(a) as being tmpatentable over Masao, JP 2002-064044, wherein 
machine translation was used, in view of Hirose, US 5,762,745, and Kuwabara et al., JP 04-217353, wherein the 
translated abstract is relied upon. 

Claims 1, 8, 12: Masao teaches the following: 
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■ A substrate process section (2) (Drawing 3); 

■ A transfer section (12) for transferring the substrate to the process section; 

■ A transfer mechanism (TR) for transferring the substrate between the transfer section and the process section 

[0017]; 

■ Multiple process towers within the process section, further comprising (Drawing 2): 

o A plurality of stacked process units housed in casings (SDl, HPl, HP2, etc.); 
o A coating unit (SCI) which coats with a chemical liquid [0018]; 

o A temperature control unit (CPl); 

o A heating unit (HP4) to heat the substrate [0020]; 

o Wherein the temperature control imit (CPl) is disposed at a level below the heating imit (HP4), and the 

coating imit (SCI) is disposed at a level below the temperature control vmit; 
o A central air passageway, taken to be the volume vertically traversed by the transfer mechanism, 
interposed between the temperature control imit and the heating imit, and between the temperature 
control unit and the coating unit. 
Regarding the claim elements drawn to process sequencing, substrate transfer sequencing, and the composition of 
the chemical liquid to be dispensed by the coating unit: A recitation concerning the manner in which a claimed 
apparatus is to be employed does not differentiate the apparatus from prior art satisfying the claimed structural 
limitations (Ex parte Masham, 2 USPQ2d 1647). Masao's apparatus has the capability to reproduce the applicant's 
claimed operational sequences. 

Masao does not detachably configure the process units nor does the apparatus flow air upward. Concerning the 
former omission: Hirose, disclosing a substrate processing apparatus, teaches vertically stacked process units (21-23) 
that collectively compose the process tower. Each unit is individually detachable to enable cleaning or maintenance 
(3, 39-46; 1, 38-44; claim 1). Accordingly, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to render detachable the units of Masao's process tower to enable cleaning and maintenance. 

Concerning the latter omission: Masao elaborates air blowing mechanisms (38, 32) connected to the processing 
unit and an air inlet port disposed at the top of the tower. However, as stated previously, the air is exhausted 
downward rather than upward as claimed. Nevertheless, the technique of flowing air upwardly through a process 
tower toward an exhaust port is well-known in the art. Kuwabara, for instance, disclosing a semiconductor tower 
housing multiple, vertically-stacked units, disposes an air blowing mechanism atop the tower to upwardly draw and 
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evacuate air through an exhaust port. This technique is employed to modulate the temperature of the processing 
units. Given this teaching, it would have been obvious to one of ordinary skill in the art at the time the invention was 
made to configure Masao's fans to direct air upwardly to achieve the predictable result of controlling the temperature 
of the processing units. Upon instituting this flow reversal, the air inlet port (21) of Masao will function as the 
exhaust port connected to the air passageway, and air wUl flow upwardly into the air passageway and around the 
temperature control and heating imits before being exhausted from the tower. 

Claims 9-11: A recitation concerning the manner in which a claimed apparatus is to be employed does not 
differentiate the apparatus from prior art satisfying tlie claimed structural limitations (Ex parte Masham, 2 USPQ2d 
1647). The apparatus of Masao is capable of forming an insulating film. 

Claim 30: Unit HP2 is capable of performing a low-temperature heating to dry a film, and unit HPS is capable of 
executing a baking fimction by providing heat. HP2 is below HP3, and the air passageway is interposed 
therebetween. 

Claims 6, 17-18, and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Masao in view of Hirose 
and Kuwabara and in further view of Hayashi, US 6,350,316. 

Qaim 6: Masao's apparatus comprises a carrier (ID), such as an FOUP, which houses a plurality of substrates 
disposed in the substrate transfer section [0042]. Concerning the amoimt of time the substrates are stored in a transfer 
unit, which is interpreted as being inclusive of any chamber or casing wherein a wafer is capable of being lioused: A 
recitation concerning the manner in which a claimed apparatus is to be employed does not differentiate the 
apparatus from prior art satisfying the claimed structural limitations. Also disclosed is a transfer device (TR) which 
transfers the substrate between a transfer unit and a plurality of process units (Drawing 2). 

Masao does not teach a second transfer unit which transfers the substrate between the carrier (ID) and the transfer 
unit (TR). Hayashi, teaches essentially the same setup — a transfer device (18) which conveys a wafer between process 
chambers (Fig. 3) and a carrier (CSB) disposed in the transfer section (3) - further teaches a second transfer unit 
disposed in the transfer section which conveys a substrate between the carrier and the transfer imit, thereby 
indicating the suitability of the arrangement for purposes of wafer transport (6, 14-24). It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to augment the apparatus of Masao with an 
additional transfer device to achieve the predictable result of rapid and efficient wafer conveyance. 

Claim 17: Masao teaches the inclusion of an after-exposure baking tmit to perform adhesion strengthening 
treatment [0032]. Further, the heating units, which comprise hot plates, can also perform a curing fimction [0020]. 
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Regarding the placement of the curing unit: Masao is silent regarding the position of the after-exposure baking unit, 
and the heating units are disposed within the process section itself. Nevertheless, it has been held that rearranging 
the parts of an invention involves only routine skill in the art {In re Japikse, 86 USPQ 70). Rearranging the curing unit 
from a position within the processing section to a site directly adjacent would entail only ordinary skill. 

Claim 18: Masao teaches units (HP) capable of performing curing fimctions, but these tmits are stacked within the 
substrate process section rather than adjacent to it (Drawing 2). Nevertheless, stacked curing imits are well-known in 
the art. Figure 3 of Hayashi, as described in the previous correspondence, delineates multiple curing units (20) 
stacked atop of each other to compose a tower (16). Given this teacliing, it would lia\e been obvious to one of 
ordinary skill in the art at the time the invention was made to supplement the apparatus of Masao with a tower of 
curing units to achieve the predictable result of increased throughput and efficient substrate transfer. Further, it has 
been held that rearranging the parts of an invention involves only routine skill in the art. 

Claim 20: Masao only provides a general description of the coating tmits and does not designate their internal 
structures in detail. It would have been obvious for one of ordinary skill to consult a secondary reference to 
supplement the deficiencies of a primary reference. In this case, Hayashi, as described in the previous 
correspondence, discloses a coating unit suitable for incorporation within the apparatus of Masao. The unit 
comprises a horizontal substrate support (45); a chemical liquid supply nozzle (46) (6, 39-41); a cup (42) surroimding 
the substrate and fixedly attached to, and thus held by, the said substrate support (6, 53-55); and an exhaust port (50) 
at the cup base (6, 63-64). 

As Figure 4 delineates, the exhaust port outlets the waste beneath the process section, but Hayashi is silent as to 
the destination of the waste. However, Hayashi teaches several processes wherein the collective waste is discharged 
into a chemical liquid storage tank (31). Accordingly, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to accumulate waste liquid from the coating section in the same or an additional 
storage tank to prevent hazardous chemical species from dispersing into an improtected environment. Further, it 
would have been obvious to one of ordinary skill in the art at the time the invention was made to incorporate the 
interior structures of Hayashi's coating unit within the coating unit of Masao to achieve the predictable result of 
forming an insulating film on a substrate. 

Claims 21-23 and 32-34 are rejected under 35 U.S.C. 103(a) as being tmpatentable over Masao in view of Hirose, 
Kuwabara, and Hayashi and in further view of Nakai, US 6,071,047. It should be noted that these claims are drawn to 
structures within the coating unit taught by Hayashi and already incorporated within Masao under claim 20. 
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Claims 21-23: Hayashi teaches a coating supply source (47) for storing the chemical liquid used in the coating 
process (5, 22-25). The means that provides the chemical liquid to the supply nozzle (46) from the supply source tank 
(47) is unspecified, i.e., Hayashi does not teach a pump. 

Supplementing Hayashi is Nakai, disclosing an apparatus for feeding a coolant liquid to a workpiece. As Figure 
10 delineates, Nakai teaches a pump (PI) that delivers a liquid to a nozzle (3) from a tank (101); the nozzle disperses 
the liquid over a workpiece (105) (10, 32-48). Accordingly, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to employ a pump in the apparatus of Hayashi in the manner taught by Nakai 
given the latter's indication as to the suitability of a\ ailing; a pLinip to provide a liquid to a nozzle from a tank. 

The configuration requirements cited in claims 22 and 23 - arranging the pump "sideward of the chemical liquid 
tank" or on an "upper side" of the same tank - are nothing more than a rearrangement of parts that a person of 
ordinary skill could have reasonably predicted given the structure of Hayashi. It has been held that rearranging the 
parts of an invention entails only routine skiU in the art {In re Japikse, 86 USPQ 70). 

Claims 32-33: Although the rejection of claim 1 substantially addresses the features recited by these claims, it does 
not address components of a waste liquid tank, a coating liquid tank, a pump, and a substrate holding mechanism for 
holding the substrate. The rejection over Masao in view of Hirose and Kuwabara and in further view of Hayashi as 
applied to claim 20 demonstrate the obviousness of incorporating a waste liquid tank and substrate holding 
mechanism within the apparatus of Masao. The rejection over Masao in view of Hirose, Kuwabara, and Hayashi and 
in further view of Nakai as applied to claim 21 demonstrate the obviousness of incorporating a coating liquid tank 
and pump within the apparatus of Masao. 

Claim 34: Unit HPl is capable of curing a film. 

Claims 27 and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable over Masao in view of Hirose and 
Kuwabara and in further view of Mahara et al, US 6,309,116 

Claim 27: Masao does not teach a device that measures film-thickness. However, the need to obtain a desired 
level of film thickness during the coating process is well-known in the art, thereby demonstrating the need for a 
device that can measure such thickness. Supplementing Masao is Mahara, who discloses a substrate processing 
system. Mahara avails a device (60) that measures the film-thickness of a wafer following a coating process (6, 42-47; 
8, 20-26). Thus, it would have been obvious to one of ordinary skill in the art at the time the invention was made to 
augment the apparatus of Masao with the film-thickness measuring device of Mahara to achieve the predictable 
result of determining the thickness of wafer-films following a coating process. 
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Regarding placement: The casing must be contiguous to the coating units of Masao to enable the measurement of 
the film. Since it has been held that rearranging the parts of an invention involves only routine skill in the art {In re 
]apikse, 86 USPQ 70), the precise placement of the casing does not bear patentable weight; nevertheless, one of 
ordinary skill in the art would recognize the benefit of positioning the casing between the coating unit and heating 
imit to forestall imdesired changes in temperature. 

Claim 31: The rejection of claim 1 addresses substantially all the components of this claim except for the feature of 
a film thickness measuring unit. The rejection over Masao in view of Hirose and Kuwabara and in further view of 
Mahara as applied to claim 27, however, demonstrates the obviousness of incorporating the feature within the 
apparatus of Masao. 

Any inquiry concerning this communication or earlier commimications from the examiner should be directed to 
Nathan K. Ford whose telephone number is 571-270-1880. The examiner can normally be reached on M-F, 8:30-5:00 
EDT. If attempts to reach the examiner by telephone are imsuccessful, the examiner's supervisor, Michael Cleveland 
can be reached on 571-272-1418. The fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

/N. K. F./ 

Examiner, Art Unit 1792 



/Michael Cleveland/ 

Supervisory Patent Examiner, Art Unit 1792 



